Antibiotics and iron-limiting conditions and their effect on the production and composition of outer membrane vesicles secreted from clinical isolates of extraintestinal pathogenic E. coli.
The focus of this study was to characterize the effect of clinically relevant stress-inducing conditions on the production and composition of proinflammatory outer membrane vesicles (OMVs) produced from ST131 extraintestinal pathogenic Escherichia coli (ExPEC) clinical isolates. A label-free method (relative normalized spectral index quantification, SINQ) was used to identify changes in the respective OMV proteomes following exposure of the ExPEC strains to antibiotics and low iron. Nanoparticle tracking analysis was used to quantify changes in abundance and size of OMVs produced by the gentamicin-resistant (GenR) and gentamicin-sensitive (GenS) ExPEC strains. Up to a 13.1-fold increase in abundance of particles were detected when the gentamicin-sensitive strain was exposed to a range of gentamicin concentrations. In contrast, no increase was observed for the gentamicin-resistant strain. Iron-limiting conditions had minimal effect on OMV production for either strain. Marked changes in the OMV proteome were observed for both strains including increases in Hsp100/Clp proteins, ATP-dependent ClpP protease, and regulatory proteins. These data provide information on changes in the composition of OMV particles derived from ExPEC strains generated in response to clinically relevant conditions. We show that the levels of the proinflammatory OMVs increase for gentamicin-sensitive ExPEC exposed to the antibiotic.